In order to determine the dependence of the probability of decay on momentum, mesotrons with range between 196 and 311 g/cm' of lead and mesotrons with range larger than 311 g/cm' of lead were investigated separately. The softer group of mesotrons was found to disintegrate at a rate about three times faster than the more penetrating group, in agreement with the theoretical predictions based on the relativity change in rate of a moving clock. A and the "average range before decay" L; i.e. , the average distance traveled by the mesotrons before disintegrating, becomes L = pr = prp/p, ' We shall use throughout the paper the system of units described by B. Rossi, Phys. Rev. 57, 660 (1940).
that the number of mesotr'ons is much more strongly reduced by a layer of air than by a layer of condensed material which is equivalent to the air layer with regard to ionization losses. ' '
The anomalous absorption in air is interpreted on the hypothesis that mesotrons disintegrate spontaneously with a proper lifetime of the order of a few microseconds. According to this assumption, a considerable fraction of the mesotron beam will disappear by disintegration while traveling in the atmosphere. No appreciable number of mesotrons, however, will disintegrate within a condensed absorber, even equivalent in mass to the whole thickness of the atmosphere, because the time required for the traversal of such an absorber is very short compared with the lifetime of mesotrons.
A simple relativistic consideration shows that if the absorption anomaly of mesotrons is due to spontaneous decay it must be more pronounced for mesotrons of low energy than for mesotrons of high energy. In fact, let ro be the "proper lifetime" of mesotrons; i.e. , the lifetime measured in a frame of reference in which the mesotron is at rest, and r the lifetime measured in a frame of reference in which the mesotron is moving with a velocity p. ' Then r = ro/(1 -p')'* *Now at Cornell University, Ithaca, New York.
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and the "average range before decay" L; i.e. , the average distance traveled by the mesotrons before disintegrating, becomes L = pr = prp/p, ' We shall use throughout the paper the system of units described by B. Rossi, Phys. Rev. 57, 660 (1940 E. Fermi, Phys. Rev. 57, 485 (1940). where p is the mass and p=pP/(1 -P')'* is the momentum of the mesotrons. The probability of decay per centimeter path is obviously 1/L. It is seen that the average range is directly proportional, and the probability of decay inversely proportional, to the momentum. The experiments described in the present paper were primarily designed to test the dependence of disintegration probability on momentum expressed by Eq. (2). The purpose was to provide an additional check of the disintegration hypothesis and simultaneously to verify the relativistic transformation formula for time intervals. Fig. 1 , these mesotrons had to traverse 196 g/cm' of lead when there was no absorber in Z, or 311 g/cm' of lead when 115 g/cm' of lead were placed in Z.
Chance coincidences were negligible and coincidences due to air showers were certainly rare on account of the heavy lead shield at the side of the counters. Coincidences caused by ionization showers generated by mesotrons in the various absorbers could not introduce any error because they were a small and constant fraction of the coincidences caused directly by mesotron traversals. Thus, one is justified in taking the 
